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Foreword 

This  publication  was  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments. 
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j/Thle  Import  contains  the  translations  of  three  articles 
concerning  conferences  on  welding  and  the  heat  treatment 
of  metals  published  in  various  USSR  publications •  Com* 
plete  bibliographic  information  aecoii;>anles  each  articlej>7 
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^oUowing  is  tW  translation  of  ah  article  by  V*  M* 
ttbndratoyich  in  SyarocKnoye  ^  RrbifeVodstvo  (Welding 
Industry),  No  2,  l^scow^  p^es 

Prom  l5  to  It  November  i960  the  All-Ifaion  Scientific-Technical 
Conference  on  Over-all  Mechanization  and  Aut(hnatioh  of  the  Wbld- 
ing  Industry  ws  held  in  Kiev  under  the  auspices  of  the  State 
Scientific-Technical  Com^ttee  of  the  Council  of  Ministers  USSR,  the 
State  Committee  on  Automation  and  Machine  Building  of  the  Council  of 
Ministers  of  the  USSR,  'Uie  State  Scientific-Engineering  Committee  of 
the  Council  of  Ministers  Hkranian  SSR,  the  Eleotrowelding  institute 
imenl  le.  0.  Baton  of  the  Academy  of  Sciences  of  the  Ukranian  SSR, 
and  the  Central  and  Kiev  Regional  Administrative  boards  of  the 
Scientific-Technical  Society  of  the  Machine-Building  mdustiy. 

'  Talcing  part  in  the  conference  were  more  than  bOO  represen¬ 
tatives  from  the  greater  majority  of  economic  regions  in  the  USi^; 

20  papers  were  heard. 

The  oonfej^nce  was  opened  by  A.  V,  Topchiyev,  vice-chairman 
of  the  State  Committee  on  Automation  and  Machine  Buildiiag  of  the 
Council  of  Ministers. 

The  director  of  the  Electrowelding  Institute  imenl  Ye  0. 

Baton,  Academician  of  il«ade^  of  Sciences  Ukranian  SSR  B.  Ye. 
Baton,  in  a  report  entitled  “Outlook' for  Future  Growth  of  the 
Vfeldl^  Indus  tzy,“  portrayed  welding  technology  as  one  of  the  most 
powerful  media  for  ensuring  the  creation  of  new  industrial  capabil¬ 
ities  on  the  basis  of  modem  engineering,  as  well  as  principally 
new  and  highly  economical  machine  and  equipment  designs.  It  is 
because  of  these  advantages  in  welding  that  the  growth  and  develop¬ 
ment  of  welding  technology  in  our  countxy  is  attracting  undivided 
and  ever-increasing  attention. 

During  the  last  two  and  a  hslY  ycci^  Soviet  welding  technol¬ 
ogy  has  made  remarkable  advances,  putting  it  in  first  place  in 
Europe  with  respect  to  the  wide-scale  application  of  n^>dem  mecha¬ 
nized  welding  techniques  and  the, production  of  welded  constructions. 
In  the  application  of  welding  with  fluxes  and  electroslag  welding 


our  country  was  even  ahead  of  the  US.  #  .  ^ 

In  1959,  7.5  million  tons  of  welded  constructions  (greater  by 
30^  trh«n  in  1958)  were  produced  in  the  USSR,  which  meant  a  saving  of 
about  650  million  rubles.  The  volume  output  of  fused  products  more 
than  doubled,  due  considerab^  io  the  introduction  of  mechanized 
methods  of  wide  layer  fusion,  fusion  in  a  jet  of  shielding  gases, 
vibroarc  welding,  etc.  This  led  to  a  saving  of  about  220  million 
rubles e 

Owing  to  the'  eactenslve  application  of  automatic  welding 
methods,  the  mechanization  of  welding  operations  attained  a  level 
of  2h%  toward  the  end  of  1959,  as  ofjposed  to  11%  at  the  beginning 
of  1958,  In  the  Ukranian  SSR  the  level  reached  was  27.6%.  In 
Individual  industrial  areas  (boilermaking,  shipbuilding,  etc.)  the 
mechanization  attained  a  level  of  70*80%.  In  Soviet  industry  more 
than  12  thousand  automatic  end  eemi-automktic  ^c  welding  devices 
and  more  than  UO  thousand  dOJ^teot  welding  fcachines  are  presently 
in  operation.  In  1959  alone 'the  mechanization  of  welding  opera¬ 
tions  made  it  possible  to  free  thousands  of  workers  in  indust^ 
for  availability  in  other  operations  and  me^t  a  nominal  yearly 
economy  in  salaries  of  more  than  IhO  million  rubles.  . 

Our  advances  would  have  been  still  greater  had  Oertain 

shortcomings  not  been  present. in  the  welding  equipment.  The  rate 
of  indrease  of  the  industrial  potentials  of  welding  equipment  is 
hot  holding  fast.  The  situation  is  very  poor  as  regards  the 
outpul/  of  duxUlfiry  6(iulpin6zxt«  Tho  author  callad  for  the  thi^ 
year  of  the  Seven  Year  flan  to  toing  forth  an  end  to  the  lag  in 
the  engineering  materials  basis  of  the  welding  ituiustry, 

B.  le.  Fbton  then  paused  to  consider  some  specif io  problems 
in  the  future  development  of  the  welding  ihdiwtry  and  the  procedure 
developed  at  the  Eleptiowelding  Institute  imeni  Ye,  0.  ftton  for 
determining  the  course  of  such  development,  based  on  the  principle 
of  proportionality. between  the  increase  in  production  of  welded 
constructions  and  the  expansion  of  the  steel  Industry.  Accordi^ly, 
since  welding  is  a  relative  new  form  of  metal  working,  its  develop¬ 
ment  in  the  futm  e  will  proceed  more  rapidly  than  will  that  of 
riveting,  ooking,  casting,  punching,  etc.  The  greatest  of 
develownent  of  welding  is  foreseen  in  the  next  five  years,  with 
the  level  of  Soviet  welding  technology,  as  fAr  as  production  out¬ 
put  of  welded  constructions  ife  concerned,  exceeding  the  level  of 
the  industrially  most  advanced  capitalistic  nations,  especially  the 
US 

The  increase  in  production  dt  welded  constructions  e^uild 
at  the  same  time  be  aocon^nied  by  a  reduction  in  the  specific 
expenditure  of  steel  for  their  fabrication.  Ertensive  application 
is  being  proposed  for  welded  constructions  of  alloy  steels,  curved, 
bent,  and  tubular  profiles  and  polymaterials,  as  well  as  rare  ^ 
metals,  light  and  high-test  alloys  (titanium,  zirconium,  molybdenum). 

‘  Of  utmost  ia^wrtartce  are  punch-welded  plastic  components. 

The  author  noted  that  currently  the  level  and  degree  of 


mechanization  of  the  wfelding  industry  ahd  the  engineering-economic 
ratings  of  welded  cbnstrUctions  rest  primarily  with  the  planning  and 
design  organizations.  In  this  connection,  the  requirements  for 
planners  must  be  greStly  stepped  up«  Ko  small  role  is  played  by  the 
large  specialized  branches  of  industry,  the  planning  of  which  must 
be  accorded  particular  attention. 

The  goal  was  set  forth  of  raising  the  level  of  mechanization 
of  welding  in  coiabined  industrial  applications  to  ?5“90$. 

Our  scientists  have  before  them  the  tremendous  task  of  finding 
new  methods  of  welding  and  fusion,  pradticSble  types  of  welded  con¬ 
structions,  and  methods  for  their,  fabtioation  and  mounting  that  will 
realize  the  principles  of  full  automation  of  the  welding  processes. 

We  need  to  invent  processes  of  welding, greater  quantities  of 
metal,  methods  for  depositing  very  thin  and  ultra-thin  layers^  for 
studying  the  laws  governing  the  formation  of  welded  joints  between 
various  iHnrifl  of  metals,  and  for  finding  the  proper  approach  to  the 
contz^>l  and  avoidance  of  large-scale  failures  in  the  fusion  zone. 

A  more  deeply  probing  study  of  the  strength  of  many-layered  com¬ 
ponents  under  dynamic  loading,  fatigue  conditions,  and  at  high  and 
low  temperatures  is  of  utmost  necessity . 

In  metallurgy  there  is  a  need  for  expanding  the  production 
of  fused  and  welded  ingots  of  various  kinds  of  rolled  iron  for  self- 
sharpening  plowshares,  double -laminated  rails,  bimetallic  strips, 
rolled  profiles,  etc.  The  technology  of  fusing  components  i»ith 
nonferrous  metals  and  alloys  must  be  developed  in  every  possible 
direction.  , 

m  the  very  near  future  a  marked  rise  in  the  output  of  welding 
equipment  and  welding  niaterials  will  be  seen.  At  first  the  methods 
of  arc  welding  will  continue  to  assert  their  predominant  rolej  later 
the  production  of  equipment  for  contact  welding,  which  permits  the 
highest  degree  of  over-all  mechanization  of  welding,  and  equipmnt 
for  brand  new  welding  techniques  iri.ll  make  their  appearance.  The 
years  to  come  will  witness  a  marked  increase  in  the  production  of 
alloy  wire,  powder  electrodes,  argon,  carbon  dioxide  for  welding, 
and  fluxes. 

In  concluding,  B.  Ye.  Baton  eJqaressed  his  assurance  that  the 
rapidly  growing  scientific  level  of  research  in  every  bi«nch  of 

technology  will  enable  us  to  count  on  an  Imminent  solution 
to  the  iq)  and  coming  problems  facing  us  in  the  development  of  welding 
technology,  thanks  to  the  efforts  of  the  scientific  personnel  of  the 
research  and  planning  institutes,  in  collaboration  with  the  leading 
industrial  enterprises. 

The  director  of  the  All-ttxion  Scientific  Research  Institute 
of  Autogenous  Welding,  Candidate  of  Engineering  Sciences  A.  N. 
ShashkoV,  presented  a  paper  on  the  development  of  the  technology  of 
gas-flame  treatmwt,  the  level  of  which  has  been  steadily  expanding 
in  recent  years.  The  production  of  conponenbs  from  the  autogenous 
industry  has  increased  by  a  factor  of  17  during  the  period  from 
I9U0  to  19$9,  It  must  be  noted  that  the  increase  in  production  of 


oxygen  and  adetylene  fot  the  gas -flame  working  of  metals  in  much  , . 
e^eHer  than  that  in  the  OSV  The  new  types  of  components  .ftora 
autogenous  machine-building  factories  has  expanded  during  the  same  , 
peiriS  by  a,  factor  of  6,$,  The  s^e  high  growth  rates  are  PJ®"  .  _  = 
dieted  for  the  reiaaindor  of  the  Seven-Tear  Plan j  for  new  production 
techniques  and  methods  of  mechaniaation  and  automation  of  labor 

they  will  be  eiven.  higher.  ^ 

The  author, considered  in  detail  th^  prospects  of  furtMr 
development  of  the  gas-flame  forking  cf  metals.  He  felt^that  we 
must  sharply  increase  the  outpVt  of  inebhaniaed  ^ 

oxygen-torch  cutting,  the  lewl  qf  application  f  - which  la  all  too  . 
deficient.  We  must  extend  thii  applicatiqh-*f  pUnte  outfitted  with 
central  systems  and  cylinders  for  acetylene,  which  wUl  save  t^  . 
country  no  leas  than  120  million  rubles  per.  year,  as  well  as  gas 
svibstithtes  for  acetylene.  We  need  to 

gas-flame  technology,  primarily  in  the  development  of  high  output 
equipment  and  new  engineering  processes.  •  _ 

Candidate  of  Engineering  Sciences  P.  I.  Sevbo  (^ectro- 
welding‘  Institute  imeni  Ye.  0.  Pat  on),  in  Ms  ^P®f  „ 

••Problems  of  the  Over-All  Mechanization  and  Automation  of  Welding, 
demonstrated  that  the  newest  phase  in  the  development _ should  ^ 
marked  by  a  large-scale  changeover  from  the  mechanization  of  just 
the  WelMng  operations  to  the  over-all  meohaMzatlon 
matlon  of  the  entire  manufacturing  process,  including  assembly, 
conveyance,  accessories,  as  well  as  the  preparatory,  finishing, 
and  other  contiguous  operations.  The  engineer^-econoMc  effi¬ 
ciency  of  mechanizing  weldtog  operations  should  be  carried  ®nt 
thi^oughout  all  of  these  stages.  To  do  this,  the  M^rter  ®^®®^®  . 

a  prwedure  for  determining  the  true  efficiency  of  both  Individual 
aggregates  and  the  production  line  . as  a  wMle,  introducing  a 
risultant  ptoduction  efficiency  K  -  .  •  ^  n  is  the 

local  efficiency  factor  of  a  given  machine,  m  is  a 
determining  the  specific  weight  of  the  given  machine  in  the  over¬ 
all  production  line.  >  ^ 

As  a  first  evaluation  of  the  degree  of  mechanization  of 
welding,  a  system  of  classification  is  proposed,  indicting  the  ^ 
mean  coefficient  of  increase  in  efficiency  for  each  class  of  equip¬ 
ment  with  the  highest  level  of  overfall  automation.  /ati 

Candidate  of  Sigineering  Sciences  N.  Ta.  Kochanovskiy  (AU- 
phinn  Scientific-Research  Institute  of  Arc  Welding  Equii^nt),  in 
his  report  ••Continuous-Operation  and  Automatic  Assembly-Welding 
lines  Btiploylng  Contact  VJelding,^'  showed  that  continuous -operation 
eystems  provided  with  the  latest  modem  equipment  introduce  a  mani¬ 
fold  increase  In  efficiency  and  greatly  reduce  the  level  of  labor. 
Contact  welding  is  a  process  that  ensures  automation  to  tM  maximum 
degree  of  the  mass  production  linej  many  electrode  production  ilne 
machines,  with  their  high  efficiency,  prove  to  be  e^remely  effective 
The  author  described  the  large  number  of  machines  of  this  type 


developed  and  fabricated  by  -tWe  All-ttiion  Scientific  Research  tostl- 
tute  of  Arc  Vfelding  Eqidpswnt  .and  the  "Elektrik**  plant  for  the  weld¬ 
ing  of  pairbs  for  locomotives,  electric  trains,  railway  cars,,agri-  ^  . 
cultural  machinery,  and  other  large-scale  products,  Da  the  productioh 
process  contact  machined  ttCist  for  the  continuous-oi^ration  aesenbly- 
welding  of  bodies  for  the  ZH*130  truck*  Welding  machines  azd  being 
made  for  the  manufactiiici  of  the  reinforcement  for  reinforced  concrete, 
wherein  the  operations  of  alllShing  the  rods,  conveying  them,  feeding 
the  cross  rods,  welding  and  cutting  the  mesh  into  the  required  length 
are  automatic.  •  ,  ^  '  '.f 

The  author  noted  in  conclusion  that  the  number  of  extant  mass 
production  liiMS  with  contact  machines  is  still  far  too  small,  , 
their  planning  and  fabrication  are  slowly  coming  into  realizatioh.  ' 
Doctor  of  Engineering  Sciences  N*  0.  Okerblom’  (lenihgrad 
Polytechnic  Institute )  presented  a  report  on  the  topic  ^The  Design 
of  Rational  Welded  Constructions  and  Technological  Frocesses  for 
Their  Manufacture  hy  Ifechanized  Methods,"  wherein  he,  showed  thSt 
not  only  the  manufacturing  technology  must  be  planned  so  as  to  , 
utilize  the  most  highly  mechanized  welding  methods,  but  even  tto. 
construction  itself  must  coim)ly  in  the  end  resiAt  with  progressive 
engineering  techniques.  It  is  therefore  inoperative  that  we  change 
over  to  updated  construction-tecteiological  methods.  The  final 
products,  he  added,  as  well  as  the  in^vidual  elemrats  and  ccmi*; 
ponents  of  the  construction  must  have  the  necessary  precision, 
eliminating  difficult  maneuvering  in  the  assembly  and  subsequent 
alignment.',.,'  v '•  ■.>. 

'For  this  wo  must  mSke  use  of  analytic  methods  to  deteimdne 
the  deformations,  work  out  several  modifications. of  the  tecbnoiog- 
ical  jprocess  Of  assembly  and  welding,  selecting  the  one  most  ,  ; 
8\4table  in  ibe  industrial  sense,  <  : -  ;  ;  '  ^ 

the  authors  states  that  a’ procedure  has  been  developed  for 
©al’culating  stx«sSes,',making  it  pCssible  to  determine  wheyq  they  ’ 
need  to  be  cut  down  and  where,  conversely,  without  ,  lowering  the 
functionality  of  the  welded  coiistruction,  they  should  be  increased. 

The  results  of  these  investigations  permit  the  assumption  that  the 
mechanical  Working  of  welded  joints,  And  in  many  cases  their  heat 
treatment  after  welding  may  be  eliirdnated.  ;  (.  ;  >  , 

A  rational  approach  to  design  should  allnw  f or  the  possibility 
of  cutting  down  the  hunfllwr  of  oomponent  parts,  which  would  lead  to  e 
reduction.in  the  amount  of  welding  required.  ,  ,.‘1 

■  Caudate  of  &girieering  Sciences  M.  I.  Baranov  (All-lKion  „  , 

Scientific  Research  Institute  of  Automotive  Transportation) ,  In  a 
report  entitled  "The  Mechanization  and  Automation  of  Welding  Qpera- 
tiohs  and  Problems  of  Normalization  and  Uhiflcatipn  of  WsUing  . 

Equi^^mient^"  discussed  the  work  being  done  at  hia.  .institute  to  , 
classify  welded  products,  joints,  and  the  principal  welding  , 
techniques,  maki^  it  possible  to  reduce  considerably  the  types"  .  -  ^ 

,,of  machinery  and  fitti^s.  This  has  resulted  in  a  sharp  curbail- 
ment  of  the  planning  and  ^sign  period  and  the  period  for  the 


manufipiure  6f  epecialized  welding  ©quiE«nent  (to  six  ' 

these  periods  are  not  satisfactory  for  indust^,  wld-ch  le  faced  with 
a  crowiflg  need  for  the  developwent  of  scientific  bases  for  the 
mechanization  and  automation  of  welding 

normalization  and  the>stabl^hment  of  a  far-Sighted  classmcation 
of  ^  BeiencM,  li 

Engineering  Sciences  K*.  -Pokhodnya  (Electrowelding  li“ti^Je 

S;  t).’ pSon)  outlined  a  ihethbd  for  the  s^utomti^n  ' 

trode  arc  welding,  a  method  that  was  develop^  ^ 

and  which  shows  great  promise  for  the  mecha^tiojr  of  h^ 

In  this  welding  technique  they  introduce  a  powder  rCd,  type  PP  ^  i, 
containing  slag  and  gaseous  substances  and  jot  - 

protection.  The  mechai^cal  properties  of  the  ®5 

using  the  powder  rod,  comply  with,  the  wquirewnts  for  type ■ 
electrodes,  ^tods  With  diameters  of  2.6-3  m  have  beai  successfully  ; 
produced  in  industry. 

Candidate  of  Bhgineering  Sciences  D.  P.  lebed  ^ 

oetrovskty  Metal-Design  Plant  imeni  Babushkin)  discussed  the  opera-  ; 
Son  of  S'highly  mechanized  production  line  in 

welded  H-beams^  their  factory.  This  experimental  ^ 

for  the  mariofacture  of  welded  beams  Is  the  first  of  its 

world.  The  main,  welds  are  made  of  an 

welder  at  the  rSte  of  100  m/hr*  The  output  of  the  line  is  five 

ShginSr  S.  I.  Rusakov  (Oor’kly  Motor  Vehicle  Plant)  discussed  . 

a  test  Sr  the  applicStiCn  of  modem  mechanized  welding_  procedures  in 

the  automotive  industry.  The  ll^JiSs^fiS 

factory  has  multiplied  by  a  factor  of  p  in  the  last  ' 

welding  by  a  factor  of  17 j  the  level  of  welding  mech^zation  in  the 
factory  1»8  reached  9h»$%»  The  over-all  production  line  McbanizStlon 
iS^oJLrLSSS  tesinabled  the  factory  to  achie^  a  ®harp  red^i?" 
in  the  difficulties  involved  in  the  assembly  of  the  body  for  the  new 

Volga  factories  in' setting  up  mechanized 

lines  wss  reported  by  Candidate  of  Engineering  Scl^ces 
(Ural  Railroad  Car  Plant)  on,  the  manufaot^  S 
mans  of  contact  welding,  Engineer  D. 

Machine-Building  lOant)  on  the  manufacture  of  railroad  tank  oars  with 
a  capacity  of  60  Eiigineer  V.  D.  Kblesinkov  (iMg^ldy  ®^^®^  , 
LoSStiTO  Plant)  bn  the  manufacture  of  parts  for  high-powered  steam 

locomotiws.^^^^^^^^^^^^^^  ^  were  also  heard  at  the  conference:  ^by 
Engineer  V.  S.  Volodin  (State'  Committee  on  Automation  and 
SgSaering  of  the  Council  of  Ministers)  USSR  on  • 

of  Technological  Processes  and  Techniques  for  the 
Welding,**  by  Jiiglneer  L,  A.  Zhivotinskly 

DesiSi  EngSeeSng  Institute  of  Heavy  Industry)  on  ’Auxiliary  : 

Mnt  foSwelding^  its  Role  In  Over-All  Mechanizat^n  and  Automation, 


by  Candidate  of  Engineering  Schiences  0.  V.  Rayevskiy,  Candidate  of  . 
Engineering  Sciences  B»  F»  Lebedev*  end  Engineer  S  #  M*  Beletekiy 
(Electrowelding  Institute  iineni  ^e.  0.  Baton)  on  ”The  ^ustrial 
Method  of  Making  Large-Scale  Welded  Products Engineer  Mi  T»  Orlov  ■ 
(Leningrad)  on  "The  Over-All  Mechanization  of  Welding  Operations  in 
ShipbT^ldin^,  Providing  for  the  Rational  Construction  of  the  Ship," 
by  others.  Nineteen  persons  took  part  in  the  discussion  of  the  . 

papers.  y.  ^ 

Poctor  of  En^neering  Sciences  A.  A.  Alov : (Moscow  Aviation 
Engineering  Institute)  pointed  out  the  shortoomings  In  the  training 
of  crews  for  many  welding  specializations  and  the  need  for  broader 
operations  in  the  solid  fusion  of  constructions.  He  feels  that  arc 
welding  will  for  a  long  time  to  come  hold  its  daninsuat  place  oVer 
contact  welding,  and  it  should  be  accorded  careful  consideration 
in  the  plans  for  developing  iddustry. 

Engineer  V .  V .  Chernjrkh  (Novo-Kramatorskiy  HSavy  Machine 
Building  Plant,  Kraifiatorsk)  discussed  the  organization  of  the  metal 
cons trUciion' industry. in  his  factory.  He  proposed  the  creation  of 
a  special  planning  organization  on  the  mephai^zation  j^d  automation 
of  metal  cpnstmction  assembly  plants .  Engineer  L.  V.  Xemel'yanov 
(All-Uniori  Planning  and  Design  Engineering  Institute  of  Heavy 
Machine  Btiilding)  came  forward  with  a  proposal  for  the  creation 
of  an  institute  on  the  over-all  mechanization  of  the  welding  industry . , 

.Candidate  Of  Technical  Sciences  S.  M.  Lashchiver  (Scientific 
Research  Institute  of  the  AutcmiDtive  Thransportatioxi  Indust^)  dis¬ 
cussed  the  con^osite  production  line  in  the  manufacti^  of  air  tanks 
in  the  automotive  industry. 

The  emiiient  welding  specialist,  twice  Ifero  of  Socialist  Labor 
A.  A.  UleSov  (Ktybyshevgldros troy)  noted  the  deftciencies  in  the 
technique  of  welding  Inspection.  He  feels  that  the  .present  practice 
of  determining  quality  by  cutting  control  pieces  from  the  construction 
Is  the  most  sensible  onej  at  the  Kuybyshevgidrostroy  it  resulted.  In 
the  cutting  of  2U00  tons  of  armatures. 

Engineer  V.  I.  Krasnov  (Chelyabinskiy  Metal  Desi^  Plarit) 
reported  that  the  plant  engineere  decided  to  coopleteiy  mechanize 
the  welding  of  the  crawling  ditch  digger.  But  this  was  complicated 
by  the  imperfection  of  the  apparatus  put  out  by  the  "Elektrik". 

Plant,  in  particular  for  welcMng  in  a  carbon  dioxide  atmosphere. 

The  author  called  for  the  production  of  a  universal  apparatus  for 
flux  welding,  also  in  a  carbon  dioxide  medium,  as  well  as  centrali-' 
zatlon  of  the  production* of  powder  rods  and  the  inproyeroent  of 
their  composition. 

Engineer  M.  H.  Plshkis  (ZIL)  remarked  that  there  now  exists 
a  gap  between  the  level  of  mechanization  of  welding  and  its  con¬ 
comitant  operations.  He  discussed  the  experimentation  being 
carried  on  at  ZIL  on  tSie  mechanization  of  the  auxiliary  operations 
(at  his  factory  vertical  storage  of  sheet  metal  has  been  introduced, 
a  protective  container  is  used,  serving  simultaneously  as  a  stand 
for  cutting  the  metal,  parts  are  cleaned  right  in  the  oven  during 


^inedr  B.  D/llalyshev  (State  Institute  for 

the  inference  With'  two  production  Unes  in 
H-beams  and  in  the  production  of  wi^ow  elements. 

Ing  constructions  are  made  with  a  ^  thick  Both  welds 

height  of  60-$00  mm  from  plates  and  strips  U-o  mm 
are^made  simultaneously  by  two  automatic  weldws^  The 
of  pr^Won  lines  hS  ihcreased  the  output  from  70  to,  180  tons  per 

A  representative  of  the  Vil‘hjm8  Ard  Welding  Eq^pmsnt  Plant  a 
reported  that  the  progress  of  this  lilant  has  been  retarded  m  a 
result  of  the  fact  that  until  how  they  have  beeh  itonufactuil^ 
vacuum  cleaners,  which  bCnstiUte  2$%  of  tbe  glross 
tory  is  also  unable  to  iricreade  itb  ^iroduc^ion  of  welding  maoh^iy 
in  the  required  output  becA'ftSe  of  the  all  too  deficient  building 

budget*^  F.  S.  ReaSnichenko  (State  Scientific-Technical  C^- 

Bdttee  of  the  Council  of  Mintsters  RSFSR)  s|^ke  on  tee  ^*7 
orovisionS  fdr  welding  equipment  from  factories  in  tee  RSFSR.  Re 
SSS  the  need  for  d^loptng  technically  reliable 
equip^nt  by  which  the  promulgation  of  the  latter  might  be  better 

plinned^i^e^r  Tui  I.  Syamonov  (Khabarovsk  So^rl^o*) 

attention  t6  tee  outlook  for  tee  development  of  welding  te  ^baroveWy 

and  Primorskiy  Krays  *  He  reported  that 

held  back  in  the  eastern  parts  of  the  country  by  the 

ficient  equipment.  In  KhabarOvskiy  Kray  there 

of  equipiMnt  in  operation  for  welding  in  carbon  Jiox^^  ^?+, 

little  equipment  is  available  from  the 

lB»ni  Te.  0.  Paten,  for  example,  automatic  fusion  ®® 

noted  in  conclusion  the  need  for  stepping  up  . 

construction  bureaus,  since  many  of  them  are  still  oriented  toward 

outdated^^tate  Engineering  Sciences  1.  Ljj^Brinberg 

Scientific  Research  Institute  of  Technology  and  ®P®^" 

ing  for  the  Scientific-Technical  Society  of  the  ’ 

llSustry,  called  upon  the  delegates  to  the  confer^ce  to  woA  for 
the  reinforcement  , of  intercommunication  betwen  the 
Technical  Societies  and  industry,  to  atre^then  ®^o*^® 
the  incorporation  of  new  engineering  practices.  ^®. 
organiaaSon  of  the  Scientific-Technical  Socie^ 

Building  Industry,  in  affiliation  with  the  Central  Scientific 

Research  Institute  S  iwearch 

fundamental  task  to  be  the  introduction  of  the  results  of  research 

^^  ^he^Snfereiice  adopted  as  its  final  resolutiw 

development  of  work  on' the  oyer-all  mechanization  ' 

of  welding  processes  in  industry  and  in  building,  in  particular. 


to  step  up  the  investigation  of  and  search  for  hew  methods  of 
welding  and  fusion,  the  development  of  modem  progiemming  and 
cybernetic  systems  for  the  regulation  of  welding  pmcesses,  the 
insurance  of  rapid  introduction  into  the  exploitation  of  industrial 
capabilities  for  the  output  of  welding  equipment,  mechanization 
procedures,  and  welding  materials j  to  work  out  classifications  of 
welding  equipment  and  to  work  toward  its  normaHzation  and  unifi¬ 
cation  j  to  request  the  Acaden^  of  Sciwces  of  the  USSR  to  commiesion 
an  economic  institute  for  developing  in  1961  a  procedure  for  deter¬ 
mining  the  levelj  degree,  and  afficiChcy  of  over-all  mechanization 
end  automation  of  welding;  tb  t;$pommend  to  the  Electrowelding  In¬ 
stitute  imeni  Ye.  0.  Paton  the  organization  of  special  commissions 
on  the  coordination  of  all  work  connected  with  the  problems  of 
mechanization  and  automation  of  the  welding  industry  in  the  USSR. 

The  conference  exhorted  all  worters,  engineers,  scientists, 
and  innovators  to  direct  their  creative  efforts  toward  the  com¬ 
pletion  of  the  enormous  tasks  set  before  us  at  the  Twenty-First 
Congress  of  the  CP5U. 
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IVom  26  to  29  October  I960  the  All-Union  Scientific-Technical  , 
Confeirenee  on  the  Application  of  Induction  Heating  in  the  Heat  Treat¬ 
ment  of  Metals  was  held  in  Mosooir  under  the  auspices  of  The  State  ‘ 
Goimnittee  on  Automation  and  Mechanical  Engineering  of  the  Council  of . 
Ministers'  of  the  USSR,  the  State  Scientific-Technical  Committee  of 
the  Council  of  Ministers  USSR,  and  t^e  Metallograpl^  and  Thermal 
Processing  Section  of  the  Scientifio-Technical  Society  of  the 
Machine-Building  Industry. 

A  total  of '22  papers  and  ten  reports  were  presented. 

Taking  part  in  the  conference  were  37d  representatives  of 
factories  and  scientific  research  and  academic  institutes  fi'om  a 
number  of  cities  in  the  Soviet  Union.  , 

In  a  paper  by  Doctor  of  Technical  Sciences  Professor  I.  N. 

Kldin  (Moscow  Steel  Institute),  "The  Significance  of  Electrothenbal 
Processing  in  Modern  Metal  Working,"  the  author  pointed  up  the  lag 
in  research  on  the  piopertles  and  behavior  of  the  transformations 
taking  place  in  steel  in  connection  with  rapid  induction  heating, 
as  well  as  the  lag  in  psraetical  application  of  the  case  hanrdenlng 
technique  developed  by  Corresponding  Member  of  the  Academy  of 
Sciences  USSR  T.  P.  Vologdin.  The  author  pointed  out  some  of  the 
erroneous  viewpoints  on  the  ^St  io^ortant  phenomena  that  occur 
during  the  rapid  induction  heating  of  steel. 

Some  of  the  peculiarities  evinced  in  steel  upon  induction 
heating  were  consldez^':  «)  comminution  of  the  austenite  grains} 
b)  formation  of  finer  mosaic  cells}  c)  the  possibility  of  obtaining 
a  practicable  degree  of  austenite  heterogeneity.  The  need  was  pointed 
out  for  establishing  the  conditions  of  anneal  following  case  hardening, 
taking  into  account  the  heat  used  to  bring  about  austenite 
heterogeneitj^.  ' 

The  presence  of  a  "supersolid"  state  in  the  case  hardening  of 
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Mdlm  MAon  structural  steels  (to  RO  6-8)  and  high  tn- 

■‘"“"LSrudiSoS  w^r^  Ssi 

I;pUc!?to  .?’Higri?^.n^“u?rent.."  uas  ^tel  to 
the  present  state  of  induction  hating 

building.  A  method  is  specificity  fS^thTweld- 

hardeSng  of  pinions  with  “two-frequency"  heating,  for  the  wel 

SS?St?ST.c.:^»l  Sciences  Tu.  H.  Bogatjr^  (Central 
Scientific  Reaeayth  Institute  of  Technology  and  Machinery),  in  a 
w»r\nr+  ATititl^  "The  LArgo  vblhme  Electrothermal  Processing  • 
ISS  .  ?^??tl  ^  tolwUcatlon  of  Induction  heating  for  the 

SfSJraf  1^1  Ai;a.SoS°S  Saatlr*  in 

in  the  nrocessing  of  coiroonents  of  great  length,  and  tne  nenavi 
S  Sting  and  benching  by  continu^sly 

JJl^J^Lncles  (50  ops  In 

oichM  steel  with  diareters  up  to  150  mm  had  a  nner  graiTOo  ^ 

and  higher  mechanical  properties  th^  after  Jj^^as 

diameters  of  90-100  mm  "two-frequency-  heating  was  . 
tfC^raWof  about  700»  Induction  hdatl^ 
en^jxuyo  heatina  of  Ingots  to  anneal  teiti- 

?SrSd  on  the  feature  of  electrothermal  processing  <>“  « 

8^  due  to  the  reduction  in  duration  of  the  process  and  the  o^ 
nftY«tiinitv  of  realizing  a  broader  teirperatute  interval  for  quench 
9^0-1050®  for  OKhM  steel/  than  in  the  case  of  continuous 
SfaapadlW  ->1  •"ort-d^tlcn  hUh  tesw 
JSStSe  heating  for  restoring  the  plastic  properties  of  steel 
SS^lSdliSal  operatlcns  Of  cold  woridng  undsr  prassura  uas 

^^**'*^C^ldate  of  Technical  Sciences  K»  2»  BBepe^hw^  Case 
(Moscow  Motor  Vehicle  Plant)  delivered  a  P®P®**  ®  - 

sil^h  op;S!h^arth  furaacss.  The  ch^«l 
Simon  ofthft.^^  .l-lh  oharacterlsad  hy  a  'g- 

foTit  Of  the  usual  inburities,  they  must  contain  no  more  than  0.2^ 
^  otf^  fi,  S!?:55«^.255g  Ni,  and  the  introduction  of  aluminum 

,r  al-"  of  the  uaual  haaWng^ata. 

need  for  standart  aSalaj  30-300  deg/sec.  In  the  heating  of  the 
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highly  developed  tempered  steeljis  the  rate  of  teii??erat\iTO. 
phase  cOnversiott  region  be  xp  more  than  2^10  deg/sec^  current 
supply  source  having  a  very  wapH  smal^r  poror  -and  cSperetii^  'at  in-  , 
creased  or  very  hi^  frequenpiep  •  Another*  valuable  feature  of 't^^., 
new  method  is  the  increase  in  static,  fatigue, ‘  and  oontapt  stfe^tp 
of  the  annealed  specimens,  a^  elTect  that;  is  attained  nOt  onl^'^  ,./^ 
hardening  of  the  layer  sub  jeOted  to  case  imrdanin^,  .tut,a^o.  of  thO 


deeper  layer*  ^  ‘  ^  ■tr.'.p-:':- ■  r 'r'-.i 

The  new  method  of  casp,  hardening  after,  deep  induction  heating 
of  the  tempered  steel  has  been  incorporated  into  t^,  derations  ‘of  ,  , 
industrial  enterprises  concerned  Kith  the  mnufactnre  of  ayprage 
module  gears,,  etb*  Here  the  prolongedr.aod,  costly' pMpese  oJ  ;  - 

cementation  is  eliminated,  and  ^  the,  x^cessity  of  usi^  little,  aVial-, . 

able  alloyed  (Including  chrome-nipfesll  steels ,  ip  .dlrcWiiphted  ^^ 

.€anitdate  of  Tebhnica^  Sciences  M*  S*  Boi^kp.  (technic^  ; " 
Physics  Institute  of  the  Aca^tony  Of  , Sciences.  Mlbruss|.an  $SR)|  . 

a  paper  entitled  "On  Reorystallisition  irbpess.es  in'l  , ;  ;  /  , 

Seating, !•  reported  on.  the  characteristies  of  rec^talliSaJ<lon;i^^^ 
high  frequency  and  furaace  heating  of  comirterpial  iron,  nic^l, 
copper,  type  lKhl8N9T  steel,  titanium,  and  the  alloy  types  VT-3  '  ‘  .:^ 
and  The  author  stated  that;  with  an  inqreaajid  heatiijjl^  . 

tecxystalUzation  takes  place  at  higher  taB^Joi^tu^s,:  heba^b.  Of 
the  fact  that  with  induction  heating  and  the  evolutidn  'ini-  ‘ 

tial  stage  of  recrystalllzatlon  the  tenperatur^  rises  ateamly^^  ;  '  ,  ^  . 

The  rapid  ,  completion  (within  one  of  a  faction  of  a  second)  (rf  '  .  ; 
recrystalHzation  was  demons trsted*  •<;/;  .  ! 

Characteristic  features  of  the,  anneal  pf  metals,  suid  al^^ 
with  induction  heating  are  a  fine  grain  (R-R  times  finer  than  aftef 
anneal  with  heating  in  a  funiace)  and  of  the  pldstljC ,  ,  , 

pirapertles*  This  process  nan: be  c<yiu;d.ed  out  aJt  higher  j^teO,  po^^  , 
mitting  its  application  itti  industrial  dfawlBg,  rolling,' ,  , 


operations r:.-  . 

In  a  report  :by  Candidate  of  Technical ^^oiences,  M»  H*,, 
Kllmochkin  (Central  Scientific  Research  Institute  of ^TechnotoCT.and.,  , 
Hachinery),  «The  Electrical  Qase  Hardening  of  Cast  Ircjn  ^th  Olobtlsr. 
Graphite,"  results  are, cited  from  investigations  conducted, on  high- 
test  cast  lron  with  perlite  (90-IOO5S  perlite)^  perlitef^ferri^ 

905?  perUte),  ferrite-perlite  (RQ^ROJg  peplite)  and  fewite  (5-^^  .  , 

perlite)  etructure.  .  ■-  .  '  0.  :*  p-i- 

Following  case  hardeningi;  perlite  cast  Iron,  gains  ppiwldei^le 
hardness,  to  RC  50r60v  The  maximum  hardness  is  obtained  nt  a 
perature  exceeding  1>he  furnace  heating  .qjiencR  temperature 

for  perlite  irons  and  by  Jl£0-2(X)®  for 

hardening  ferrite  irons  the  hisrdness  in^eases  iiuxfessihg  ahfieal 
tenperatuzw  And  decreasing  heating  r^te*  The  masciwum  hardnesb  . 
attained  At  1100-11^®  instead  of  the  9pQ79S|0'°  as  in  fUxnace  halting-. 
The  disparity  in  values  of  the  hardness  i§.  of  greater ' 
than  in  volume  heating;  the  Inprease  in,  magnified  with  ^ 

increasing  ferrite  content  in  tbs.  initial  structure  of  the.  Cdjet,.if»h, 


induction  heating  pate, '  .;  /■■'  '  -  - 

*  ‘  ’Ej^rirrientally,  a  nearly  threefold  increase  iii  assistance  to 
crushing  .ijas  foimd  in  perlite  oast  iron  after  case  hardening,,  along 
with  an  Ihcfease  in  fatigue  str^^h,  studied  in  specimens  with  a 
diameter  of  *20. mm.  JCt  was  also  shown  that  the  tendency  to  foAn 
quenched-in  crScks  in  the  dase  hardening  of  pi*oduet8  made  frOm  high- 
test  cast  ijfoh'lricteases  with  increasing  perlite  content  in  the  -  . 

initial  ix*on  structure  and  with  increasing  anneal  ton5)erature.  ; 

‘  .Ip  a  S;  Demchuk  and  0,  K.  Ivanov,  entitled  "The 

Pwduction  line  l^lechanisation  of  Beqding  and  Quenching  of  Shaped 
Rolled  Iron  witfi  Heatliig  High  Frequency  Currents,^  detailed  ' 
information  is  given  on  the  new  technology  of  bending  and  quenching 
shaped'  rolled  large^  cross  sections,  these  Operations  being 

combined  into  a  d'irligie  One'  .etoloying  induction  ^lieatlng  by  high  :  • 
frequency, currents  generalred  by  S  SpO-lw,  2500-cps  motor  generator* 
industrial  bharaoteristics  are  given  for  a.,  bending  mill  with  a  •  ■. 
replaceable.  fiJiture  for  the  bShding  of  various  profiles  and  capable 
of  ensuring' prdper  butt  iwldiltig  of'Sach  contiguous  profile  strip. 

The  yearly  'savi^  from  installation  of  one  Such  apparatus  was  800 
thousand  rubles. '  '  ;  ' 

A  i^uniber'  of  papers  were  devoted  to  the  pixjblems  of  improving 
the  apparatus  used  to,  accon^llsh  induction  heating.  *  , 

lii  a  pSper'  by  boctor  of  Technical  Sciences  M,  0.  Lozinskiy  - 
(Metallogi?aphy  institute  of  the  Academy  of  ScienOea  USSR),' "lines 
of  Growth  of  Apparatus'  Design  and  MlU  Equipifent  In  the  USSR  and 
Abroad  for  ,the  Heat  .Treatijent  of  Steel  and  Cast  Iron  with  idxe 
Applipatibn  of 'MduOtioh  Hsatiiig,"  the  author  pointed  i;?)  the  need 
for  producing’  equipment"  ^iibr  induction  heating  by  cuifients  at  in-  • 
dustrial  frequency  with  a  power  riMiging  from  tens  to  several  hun¬ 
dred  Idiowatts,  using  as  the  basic  'design  the  epeclmene  developed 
at  the  Central  ^iehtifib  Research  Institute  of  Technology  and 
Hachinery.  The  author  remarked  on  the  shortcomings  of  Soviet 
vacuum-tube  generatoirs,  which  are  far  too  large  in  physical  size* 
For  bbs  gbneratibn  of  stepped-bp  frequency  currents  in  the  range 
^OO^lobb  ops  ^tl;  high  efficiencies  (to  ^%)  It  is  best  to  build 
tl^abfon  geiierators.vith  single-plate  thyratrons*  Farticular  '  . 
attention  was  devoted  t®  the  regular  production  Of  machines  andi  . 
facilities  for  the  application  ’  of  induction  heStlng,  which  wbuld 
enable  one  to  obtain  a  high  engineering-economic  net  effect  from  ; 
the  rapid , practical  application  of  induction  heating  in  ti^.  ‘  . 
varicMS  techpiblogipal  processes  of  machinsry  building.  Eicaiiyles 
were  given  of  tbe  pfactiqSs  employed  in  this  industry  abroad 
England,  Bast  and  West  Germany,  Czechoslovakia,  etc*).  .  '  ' 

“  In  a  report  entitled  Frequency  l^ulpment  with  Vacuum 
Tube  GeperStors  and  Possible  ipproachea  to  Their  Lfprovement," 
Doct<l>r  of  .  Technical 'Spiences  A.  V*  Donskoy  reported  on  the 

parameters  of  Soviet-manufactured  vacuum-tube  generators.  The 
authpr  noted  that  modem"  Vacuum-tube  generStors  are  fitted  with 
higt‘  freqdbncy  kilovoltiiMters,  which  make  it  possible  to  check 
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the  operating  condition^  ahd  ensure  fUHl  reproducibility  of  the  tochrw- 
logical  processes  involved,  3ii  the  nm^er  models  of  vacuum  tube  genera^* ;  .  . 
tors  a  series  of  ^herator  tUl^s  vith  econdmic  cathodes 'is  utilized# 

The  nominal  frequency  of  about  70  ko  in  the  newer  vacutun  tube 
generators  ensures  the  fullest  utilisation  of;  high  frequency  equipanent 
without  having  to  shield  the  enclosures  or  use  aixsr  kind  of  protective 
de'vices,  ..  '  re;:-. 

The  extended  nomenclature  of  vadUiM  tube  generators,  the  i,  * ;  . 
diminution  in  pIqrsiOal  «i^e,  and  the  furnishing  of  engineering  acces¬ 
sories  on  the  generators 'tore  disOUssed.  ' 

m  a  paper  by  A.  A-  Terzyan  (Armenian  Branch  of 
Ottion  Scientific  ftesoarch^  B&titute  of  Electrical  Machinerjr/i  "A 
New  Production  Series  of 'l2-125-kw  Frequen<^  Converters,"  detailed  -  -  . 
information  was  given  on  12 20-j  30-,  50-,  75-,  and  125-kw  me¬ 
chanical  frequency  converters  that  can  be  manufactured  on  a  mass 
scale  and  which  will  enable  one  to  obtain  currents  at  frequencies  , 
of  8000,  2iioo,  and  1200  cps. 

New  types  of  machinery  for  the  case  hardening  of  larger 
scale  components  were  discussed  by  V#  F.  Artem’ev  (Ih?al  Machinery  . 

Building  ELant)  and  I,  M.  lilditshtein  (All-Chion  Planning,  and  .  .  r 
Design  Technical  Institute  of  Heavy  Industry)  in  their  paper 
"Bquiiaasnt  for  tte  Hardening  of  Large-Scale  Machine  Con^onents 
After  Induction  Heating  by  Currents  at  Stepped-'Up'Frequenoies^H  j  :  ,  - 
They  reported  engineering  data  oh  a  vertical  stand  for  the  cmo  .  , 

hardening  of  cylindrical  smooth  rollers  and  worm  gearsi;  (straight , 
teeth,  bevel  teeth,  helical  gears)  with  diame-bers  of  lUO-800  mm 
and  length  of  the  hardened  part  up  to  3100  mm,  '0'ver**all  length 
of  the  roller  to  6000  mm,  and  weights  up  to  10,000  kg.  <  ^  , 

For  the  hardening  of  gears  with  modules  of  10“50  mm,  ' 
diameters  of  300^5000  mm  and  weights  up  to  15,000  kg  a  machine  ;  o-.- 

has  been  fabricated  and  is  in  use  at  the  Orals  Machine  Building 
Plant  j  it  consists  of  two  hardening  machinea  and  a  mechanized  trolley  ■  , 
bed  for  holding  and  moving  the  gears  to  be  worked.  .  . 

KYABipTftg  of  the  application  of  the  above  machines  and  other 
types  in  use  at  the  llpal  Machine  Building  Plant  were  given  in  the  , 
paper,  „  .■< :  .r 

The  ia^rtaht  problem  of  raising  the  efficiency  of  heating 
inductors  in  the  performance  of  high  frequency  Induction  heating  ■  r. 
was  the  8ub4ect  of  a  paper  by  I.  P,  Russinfcovsfciy  (Eicperimental 
Scientific  Research  Phstitute  of  Matal-Cut ting  lathes),  ?!The  ^ 
Application  of  FertiteS  for  the  Intensification  of  Induction  Ifeat- 
ing."  The  author  repoi^d  on  inductors  that  he  built  with  ferrite 
magnetic  circuits  for  the  case  hardening  of  large-scale  component 
with  the  current  supplied  by  low-power  high  frequency  generators. 

The  need  for  the  centralized  fabrication  of  ferrite  magnetic 
circuits  and  equipping  magnetic  circuits  with  standardized  com¬ 
ponents,  as  well  as  powdered  ferrite  for  the  fabrication  of  magnetic 
circuits  directly  according  to  factory  epecifications  was  discussed. 

The  author  indicated  ths  possibility  of  obtaining  a  high  engineering- 
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ecoiloinic  efficiency  fiwm  tile  extensive  application  of  magnetic 
clfCidts  in  the  inductors  of  high  frequency  equiixnent* 

The  paper  "Automation  of  Heat  Treatiiwif  Rfpceases  in  Com- 
ponents  with  Heating  by  •ffl.gh  Frequency  CurMbte,”  by  Candidate  of 
Technical  Soirees  K.  Z.  Shepelyakovskdy  and  I.  N,  Shkiyarov 
(Moscow  Motor  Vehicle  Plant),  was  devoted  to  the  Improvement  of 
induction  heating  technology  in  mass  production.  Jhformation  was  _ 
reported  on  the  methods  of  stabilizing  the  conditions  of  high 
frequency  heating  and  cooling  with  simultaneous  and  continuously 
alteiTiating  methods  of  treating  various  articles,  on  the  procedures 
of  centralized  power  to  simply  several  hardenliig  machines  from  a 
single  generator, '  and  different  types  of  afeCessCrles  and  components 
were  demonstrated  (bunkers,  rotating  tables,  ’’mechanical  hmds," 
pneumatic',  hydraulic,  and  pneumatic-hydraulic  cranes,  etc.).  ,  Cir¬ 
cuits  and  apparatus  were  demonstrated  for  typical  semiautomatic 
and  automatic  stands  for  high  frequency  heat  treatment  of  various 


articles,  . 

A  new  method  of  hitrocemsntation  of  steel  with  heating  was 
reported  by  Doctor  of  Technical  Sciences  Prof.  I.  N.  RLdin  and 
lu.  0.  Andreev  (Moscow  Steel  Institute),  It  was  shown  that  the 
application  of  induction  heating  makes  it  possible  to  reduce  the 
optimum  amntonia  content  in  the  gas  mixture  used  for  the  nitro-  . 
cementatioh  process  to  8-lO>S  instead  of  the  usual  3Q-33^  in  fur¬ 
nace  heati^,  and  to  Increase  the  content  of  nitrogen  1<.5“2.5 
times  in  the  Surface  layer  of  components  processed  by  induction 

heating.  * 

The  participants  In  the  conference  also  heard  reports  on  the 
application  of  induction  heating  in  mechanical  engineering. 

Also  noteworthy  were  the  talks  given  by  S.  A,  Yaitskoy 
(Moscow  Motor  Vehicle  Plant)  on  a  technique  for  the  intensUication 
of  continuous  induction  heating  of  forged  ingots,  E,  I.  Natanzon 
(Oor’kly  PiotOr  Vehicle  Plant)  on  the  improvement  of  the  technology 
of  case  hardening  of  mass  production  articles,  0,  F,  Qolovin 
Scientific  Research  Ihstltute  of  High  Frequency  Currents  imenl 
V,  P*  Vologdin  on  the  cooling  effect  of  liquids  fed  by  a  spray 


puBipe  etc*  ^ 

A'  resolution  was  adopted  to  provide  for  the  elixnination  of 
existing  shortcomings  in  the  practical  application  of  induction 
heating  in  mechanical  engineering  and  to  stress  the  extreme  im¬ 
portance  of  wider  application  of  this  method  of  heating  in  the 
solution  of  the  problems  which  now  stand  before  our  industry  as  a 
part  of  the  Seven  Year  Plan  for  development  of  the  Soviet  national 
economy.  ,  ' •  < 
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In  January  1961  the  Oblast  Conference  on  the  Problfflns  of  Puturd 
Development  and  Inclusion  into  Industry  of  Welding  Technology  was 
held  in  Gor'kiy. 

Taking  part  in  the  conference  vere  representatives  of  manu¬ 
facturing  enterprises  in  Gor’kouskaya  Oblast,  the  Eleotrbwelding 
Institute  Imeni  Ye.  0.  Paton  of  the  Academy  of  Sciences  tikranian 
SSR,  the  Metallurgy  Institute  of  the  Academy  of  Sciences  USSR,  The 
All-Union  Scientific  Research  Institute  of  Autogenous  l^elding,  and 
other  Organizations,- compzlsing  a  total  of  about  i|60  persons. 

A  paper  was  Slivered  by  Academician  of  the  Academy  Of 
Sciences  Ukranian  SSR  B.  Ye.  Paton  on  the  present  jBtate  and  fut^ 
develoimieht  of  welding  technology  in  the  USSR.  Tiw  author  por-  ' 
traysd  the  achievements  of  welding  technology  and  the  outlook  f  of.  . 

its  further  development  in  the  next  20  years  on  the  basis  of  over¬ 
all  automation  and  mechanization  of  welding  operations  and  the 
application  of  new  engineering  processes.  .  .  * 

B.  Ye.  Paton  noted  the  attainments  of  a  number  of  enter¬ 
prises  in  the  Gor  -kiy  Economic  Region  (Gor’kiy  Motor  ,Ve|hicle  Plant, 
"Krasnoye  Sormovoj"  and  others)  in  the  utilization  of  the  newest  1 
welding  technology  and  the  building  of  automatic  welding  production 
lines. 

The  state  of  welding  technology  in  the  factories  of  the 
Gor’kiy  Economic  Region  and  the.  measures  taken  for  further  develop¬ 
ment  of  Welding  was  reported  by  Vice-Chairman  of  the  Gor’kly 
Sovnarkhoz  T*  I.  Lapin.  He  discussed  what  successes  had  been 
achieved  in  the  area  of  welding  at  the  Gor'kiy  Motor  Vehicle  and 
Pavlovsk  Bus  Plants  and  the  firms 'Dvigatelf  Revolyutsli”  and 
"Krasnoye  Sormovo."  At  the  Gor’kiy  Motor  Vehicle  Plant  a  ration^ 
punched  and  welded  design  for  the  axle  casings  of  new  trucks  is 
being  incorporated,  which  will  considerably  curtail  the  outflow  of 
metal  and  by  the  end  of  the  Seven-Year  Plan  result  in  a  savings  bf 
three  million  rubles. 
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Institute,  the  so-called  electron  guns, 

The  state  and  outlook  fOr  the  development  of  wel^g  ^  ^ 
"Krasnoye  Sormovo”  was  described  in  a  report  by  the  assistant  chief 
engineer  of  the  plant,  V.  P.  Ryavinkin.  He  reported  on  t^  cm- 
siderable  growth  in  new  types  of  production  with  ^e  ^se  of  w^Wed 
constructions  (ships  with  hydrofoils i  t^ersi  martne  and 
ferries),  and  on  the  transition  of  deamlesb  forged  ai^  pou^  ters 
to  punched  and  welded  and  poured  and  lielded  coMtructionS  (coamings, 
stemposts,  rudder  heads,  and  other  components),  ^e  level  of 
mechanization  of  welding  at  the  factory  el^ed  .. 

1957-1960  from  56.5  to  61%.  The  factory  utilizes  electwslag  weld¬ 
ing  of  steel  constructions  and  ergon  arc  welding 
They  are  currently  building  a  welded  three-hundred  berth  diesel 
ship,  the  "Sputnik,"  irith  hydrofoils.  labor  efficien^ 
creased  1.5-1.7  times  in  the  welding  of  plane  saw  blades .  This  has 
been  possible  because  of  the  inclusion  of 

coercive  foming  of  the  back  side  of  the  weld  by  TS-32  welding 

traotors^^  Inclusion  of  mechanized  fusion  of  rollers  has  reduced 

the  unfulfilled  demand  for  them  by  50^*  .  _ 

The  type  MDFIS  gas-fed  automatic  cutters  with  remote  control 

are  in  successful  operation  at  the  factory,  5^^®. 

saved  UO  thousand  rubles  and  made  available  more  than  100  nr  or 

working^a^^^  of  Technical  Sciences  Yu.  A.  Yuzvenkoj  in  a  ^per  on 
the  work  of  the  Electrowelding  Institute  imehi  Ye.  0.  Paton,  discussed 
the  hi^-effioiency  fusion  of  electrode  stripping,  h^otwbine  vanes, 
rollers  for  roller  bearings  >  rollers  for  the  tracks  of  ^ 

tractors,  and  other  components.  The  author  remarked  on  the  ^flnlency 
of  obtaining  wear-free  bimetal  by  rolling  bars  fused  or  we^ed  by 
the  electrqslag  technique,  and  he  reported  on  a  new  piece  of  high- 
output  fusion  equipment. 

Engineer  N.  K.  Makarov  reported  on  the  application  of  arc 
welding  and  fusion  in  the  Oor’kiy  railroad  system.  The  - 

noted  that  the  welding  of  the  rails  has  made  it  possible  ^ 
their  lerigthto  2$  m  Or  more.  On  one  kilometer  °f 
such  iaS'  3.li  tons  of  steel  are  saved.  The  rails  are  welded  Jjjh® 
type  ERSKM. contact  machine.  The  fusion  of  cross  pieces  and  spiked 
rail  ends  are  e^loyed  extensively  oh  the  Qorl^y  , 

Candidate  of  Technical  Sciences  V.  A.  Petrunlchw  (Metellurgy 
Institute  of  the  Academy  of  Sciences  USSR),  in  a  rep®]^  *1]**“"“ 

"The  Cutting  and  Welding  of  Metals  by  0  Tlasma  Arc," 

efficiency  of  using  a  plasma  arc  for  the  welding  and  curring 

of  metals  and  alloys  •  ,  i.  j ' 

Candidate  of  Technical  Sciences  N.  F.  Kazakov  presented  a  ^ 
naoer  entitled  "The  Vacuum  Diffusion  Welding  of  Metals  and  Allo^, 
llf«hlbh  <m  the  high  .treh«th  of  teUed  Joint.  *tei«ed 

by  diffusion  welding  in  vacuum  in  the  production^of  bimetallic  . 
articles  from  unlike  metals  and  alloys.  The  author  discussed  the 
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Poured  constructions  are  in  the  process  of  being  changeJi' over 
to  constructions  welded  from  lulled  and  cast  metals  at  the  "Pvigatel'^ 
Revolyutsii”  P3ant.  The  basic  frame  for  a  3300-kg  diesel  engine  is 
made  by  welding  rolled  and  cast  itetal^  as  a  result  df  which  the 
weight  of  the  frame  as  a  whole  is  cat  down  by  11*00 

.The  production  of  welded  constructions  according  to  the 
Sovnarkihoz  has  increased  by  38^  during  the  two  years  of  the  Seven  Tear 
Plan;  the  level  of  mechanization  of  weldi^  o^ratiohs  according  to 
rough  calculations  was  in  1P60. 

A  paper  on  hew  work  in  the  laechanlzation  of  welding  and 
electroslag  smelting  was  presented  hy  Candidate  Of  Englneerii^ 
Sciences  B.  I«  Medovar  (Electrc|welding  Institute  imeni  Ye.  0*  Paton). 

Data  were  reported  in  the  paper  on  the  newer  types  of  welding 
rods  and  fluxes^  designed  for  the  weldihg  of  high-fusing  Steeis  and 
alloys  f  on  the  testing  of  electroslag  welding  of  gross  annular  borti- 
ponents  with  large  cross  sectidns«  and  oh  the  ttisw  technology  of 
welding  two  layered  sheets .  B .  I  •  Ifedovar  discussed  a  new  technique 
for  producing  multilayered  rolled  metal  from  welded  and  fused  stock. 

The  application  of  the  electroslag  process  in  metallurgy* 
electroslag  smelting  of  expendable  electrodes  ^  a  Water-cooled 
metal  crystallizer,  greatly  enhances  the  quality  eon^arability  of 
alloyed  steels  said  alloys. 

Assistant  Chief  Engineer  of  the  Gor'kiy  Motor  Vehicle  Plant 
S.  I.  Rusakov,  in  a  paper  entitled  "The  Application  and  Future 
Possibilities  of  Welding  at  the  Gqr’ldy' Motor  Vehicle  Plant,"  re¬ 
ported  that  with  an  aiuuial  output  of  236  tons  Of  welded  products 
welding  has  been  mechanized  to  the  extent  of  An  assembly 

and  welding  line  for  the  floor  Of  the  Volga  automobile  chassis, 
equipped  with  three  automatic  multiple  projection  ccmtact  machines, 
which  weld  up  to  200-2hO  spots  each.  The  use  of  Welding  iri  a  carbon 
dioxide  atmosphere  with  the  type  A-5h7-R  semiautomatic  machines  has 
inproved  the  quality  of  the  chassis,  reduced  buckling,  and  increased 
output  two  to  three  times.  The  inclusion  of  new  welding  techniques 
has  reduced  the  labor  involved  in  the  manufacture  of  the  unwieldy 
Volga  chassis  to  1*1  man-hours. 

On  the  basis  of  techniques  developed  at  the  Electrowelding 
Institute  work  has  begun  on  the  appropriation  punched  and  welded 
rear  axle  casings  for  the  newer  tracks.  In  the  manufacture  of 
idieels  for  passenger  cars  disks  are  accurately  welded  to  the  rim, 
thus  permittiiig  the  use  of  tubeless  tires.  As  a  result  of  over¬ 
all  automation  and  mechanization  of  the  welding  processes,  pro¬ 
duction  has  been  stepped  up  1«5  times. 

0.  K.  Nazarenko  presented  a  paper  entitled  "Cathode  Ray 
Welding  and  the  Prospects  for  its  Development."  He  discussed  the 
work  being  done  at  the  Electrowelding  Institute  imeni  Ye.  0.  Paton 
in  this  area.  This  new  method  of  welding  is  widely  used  in  joining 
hl^-melting  and  chemically  active  metals:  tungsten,  molybdenum, 
chronium,  and  others.  The  author  reported  on  the  industrial  equip- 
aent  for  cathode  ray  welding  developed  at  the  Electrowelding 


type  SDVU-l  and  SDVU-2,eq\iip«fint8  for  the  welding  of  hi^-speed, 
hl0i-fuslng,  (Old  MineTOl  cer^c  plates  with  the  cutting  instru-  .  , 

ment  holders.  ^ 

Fapers  were  also  'read  at  the  conference  by  the  followings 
V.  A.  Kuznetsov  (Metallurgy  Institute  of  the  Academy  of 
Sciences  USSR)  on  "Ultrasonic  Weldii^"}  :  «  ^  i 

Engineer  V.  A.  Kolchanov  on  Progressive  VIelding  Tedhnlquea 
Employed  at  the  Teplokhbd  Factory"  i  ^  ^  ^  . 

Engineer  V.  N.  Ourashov  (PTNII)  on  "Physical  Methods  f of  the, 

Inspection  of  Welded  Joints" }  .  w 

Engineer  V.  V.  Yevseyev  on  "Progress  in  Welding  Ih  the  Manu¬ 
facture  of  Crushing  and  Grinding  Equipment"  j  .. 

Engineer  I  ►  Te*  Yemakov.on  "Weldl^  ih  Boat  Building*' j 
Engineer  I.  F.  Tirekhqv  (Kulebakl  ttetallufgical  Plant),  on 

"The  Fusion  of  Rollers"  }  i  »i  *  V' 

Engineer  Av  N*  ,TigasMA  ("l^gatel'  ^volyutsli"  Plant)  on 
"The  Incorporation  of  Automatid  Welding" }  . 

.  Engineer  A.  A.  Fedotov  ("Dvigatel'  Reyolyutsii"  Plant)  on 
"The  Rislon  Of  Gutting  fools"  j  ^  ^  . 

Engineer.  A.  I.  Maykopar  (Promtekhmontafch  Conflbine  Ko*  o)  on 
•^The  Application  and  FUtusre  Development  of  V/eld^  in  the  Combine 

Films  shown  on  welding  elicited  the  general  interest  of  the 

delegates.  ^  .  • 

A  conplete  welding  exhibit  was  set  up  at  the  conference. 
Consultations  and  talks  on  the  problems  of  welding  technology  were 

held.  ,  ^  ^  X  ..  1 

The  final  resolution  adopted  by  the  conference  was  to  take 

further  measures  for  the  continued  inclusion  into  industry  of 

advanced  welding  procedures. 


